PATENT ABSTRACTS OF 



JAPAN 



(1 1 publication number : 2000-1 71 829 

(43)Date of publication of application : 23.06.2000 



(51)Int.CI, 




G02F 1/136 
G02F 1/133 




(21 Application number : 


10-343488 


(71)Applicant : 


SHARP CORP 


(22)Date of filing : 


02.12.1998 


(72)Inventor : 


KUBOTA YASUSHI 








MIKE BROWNLOW 








GRAHAM CAINES 








YAMASHITA HIDEHIKO 



(54) SEMICONDUCTOR INTEGRATED CIRCUIT AND PICTURE DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To suppress waveform distortion and timing shift 
of an input signal by inputting an input signal common to unit circuits from a 
position excepting an end part of a row of plural unit circuits in a row. 
SOLUTION: A semiconductor integrated circuit is constituted of plural unit 
circuits UA and UB, and respective unit circuits UA, UB are respectively 
arranged in horizontal direction. Then, the input signals INA, INB are inputted 

from the central part of the semiconductor integrated circuit constituted of m i < 

the unit circuits UA, UB in the row. Then, a real length of input signal wiring ' 
becomes nearly 1/2 of a usual constitution case. When an input signal wiring i \ > 
length becomes nearly 1/2, wiring resistance and wiring capacitance become 
respectively nearly 1/2, and a time constant being their product becomes 
nearly 1/4. This means that the wiring delay becomes extremely small. Thus, 
since the problems of the waveform distortion and the timing shift etc., of the 
input signal are avoided, stable circuit operation is realized. 
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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The semiconductor integrated circuit to which it comes to input an input signal common to 
this unit circuit in the semiconductor integrated circuit which has two or more unit circuits arranged in 
the one direction from locations other than the edge of the train of two or more of these unit circuits 
that make a train. 

[Claim 2] The semiconductor integrated circuit according to claim 1 with which it comes to prepare 
wiring of said input signal between said unit circuits. 

[Claim 3] The semiconductor integrated circuit according to claim 1 which comes to connect wiring of 
said input signal with two or more parts of common wiring. 

[Claim 4] The semiconductor integrated circuit according to claim 1 into which said input signal is 
inputted through conductive layers other than the wiring layer which constitutes said unit circuit. 
[Claim 5] The data signal line by which two or more arrays were carried out in the direction of a train, 
and the scan signal line by which two or more arrays were carried out at the line writing direction, Two 
or more pixels which were surrounded by this data signal line and this scan signal line, and were 
arranged in the shape of a matrix, The data signal line drive circuit which supplies image data to this 
data signal line, and the scan signal-line drive circuit which supplies a scan signal to this scan signal line, 
In the active-matrix mold image display device equipped with the active element which is connected to 
this pixel, this data signal line drive circuit, and this scan signal-line drive circuit, and performs a display 
action The image display device with which either [ at least ] this data signal line drive circuit or this 
scan signal-line drive circuit consists of a semiconductor integrated circuit according to claim 1 to 4. 
[Claim 6] The image display device according to claim 5 said whose input signal is a clock signal inputted 
into said data signal line drive circuit or said scan signal-line drive circuit. 

[Claim 7] The image display device according to claim 5 said whose input signal is a video signal inputted 
into said data signal line drive circuit. 

[Claim 8] The image display device according to claim 5 to 7 with which it comes to form either [ at 
least ] said data signal line drive circuit or said scan signal-line drive circuit on the same substrate as 
said pixel. 

[Claim 9] The image display device according to claim 5 to 8 said whose active element is a 
polycrystalline silicon thin film transistor. 

[Claim 10] The image display device according to claim 5 to 8 with which it comes to form said active 
element at the process temperature of 600 degrees C or less on a glass substrate. 
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LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the semiconductor integrated circuit which makes it 
possible to make small wiring delay of an input signal common to a unit circuit, and the image display 
device using it in the semiconductor integrated circuit which has two or more unit circuits arranged in 
the one direction. 
[0002] 

[Description of the Prior Art] Generally the semiconductor integrated circuit which has two or more unit 
circuits takes circuitry as shown in drawing 1 1 . 

[0003] As this semiconductor integrated circuit is shown in drawing 1 1 , it is constituted by two or more 
unit circuits UA and UB, and each unit circuits UA and UB are arranged in the longitudinal direction, 
respectively. Moreover, input signals INA and INB are inputted from the end of the semiconductor 
integrated circuit which consists of unit circuits UA and UB which make a train, and drawing 1 1 shows 
the example inputted from a left end. Therefore, the die length of input signal wiring in a circuit turns 
into the almost same die length as the breadth of the whole semiconductor integrated circuit in this 
case. 

[0004] Moreover, as shown in drawing 12 , in order to reduce the substantial die length of input signal 
wiring, the configuration which inputs input signals INA and INB from the both ends of a circuit can be 
considered. 

[0005] In this case, although the substantial die length of the signal wiring in a circuit serves as the 
abbreviation 1 /2 of the breadth of the whole circuit as compared with the case where the circuitry 
shown in drawing 1 1 is taken, since leading about of wiring out of a circuit is needed, the die length of 
the whole input signal wiring does not become not much short. 

[0006] Here, a liquid crystal display, and the data signal line drive circuit and a scan signal-line drive 
circuit are described as a concrete example of the semiconductor integrated circuit which is the object 
technique of this invention, and an image display device. 

[0007] As one of the conventional image display devices, the liquid crystal display of an active-matrix 
drive method is known. This liquid crystal display consists of the pixel array ARY, a scan signal-line drive 
circuit GD, and a data signal line drive circuit SD, as shown in drawing 13 . The pixel array ARY is 
equipped with many scan signal lines GL and many data signal lines SL which cross mutually, and Pixel 
PIX is formed in the part surrounded by two data signal lines SL which adjoin two adjoining scan signal 
lines GL in the shape of a matrix. 

[0008] The data signal line drive circuit SD samples the inputted video signal DAT synchronizing with 
timing signals, such as a clock signal SCK, amplifies it if needed, and serves to write in each data signal 
line SL. The scan signal-line drive circuit GD serves to make the data written in each pixel PIX hold 
while writing the video-signal data written in each data signal line SL by making sequential selection of 
the scan signal line GL, and controlling closing motion of the switching element in Pixel PIX 
synchronizing with timing signals, such as a clock signal GCK, in each pixel PIX. 
[0009] Each pixel PIX shown in drawing 1 3 is constituted by the auxiliary capacity CS added by the 
field-effect transistor SW which is a switching element, the liquid crystal capacity CL which is pixel 
capacity, and the need as shown in drawing 14 . In drawing 14 R> 4, the data signal line SL and one 
electrode of the pixel capacity CL and CS are connected through the drain and the source of Transistor 
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SW which are a switching element, the gate of Transistor SW is connected to the scan signal line GL, 
and the electrode of another side of the pixel capacity CL and CS is connected to the common 
electrode line common to all pixels. And the permeability or reflection factor of liquid crystal is 
modulated by the electrical potential difference impressed to each pixel capacity CL, and the display of 
a liquid crystal display is performed with it. 

[0010] Next, the method which writes image data in a data signal line is described. As a drive method of 
a data signal line, there are a point sequential drive method and a line sequential drive method. Here, 
only a point sequential drive method is described. 

[001 1] Drawing 1 5 shows an example of a data signal line drive circuit, and by the point sequential drive 
method, as shown in drawing 1 5 , it writes it in the data signal line SL by synchronizing with the output 
pulse of each stage of a shift register circuit the video signal inputted into the video-signal line DAT, 
and opening and closing the analog switch AS of a sampling circuit. 

[0012] A data signal line drive circuit generates a reversal signal / S if needed, and, more specifically, 
sets it to the sampling signal S, and a reversal signal /S while it amplifies the lap signal of the output 
signal N of two adjoining latch circuit Local Area Transports in the buffer circuit which consists of two 
or more inverter circuits, as shown in drawing 15 . The analog switch AS of a sampling circuit is opened 
and closed, and image data are supplied to the data signal line SL from the video-signal line DAT using 
this sampling signal S, and a reversal signal / S. 

[0013] Drawing 1 6 shows an"example of a scan signal-line drive circuit, and as shown in drawing 16 , it 
has obtained desired pulse width in this circuit by taking the lap of the output signal of adjoining latch 
circuit Local Area Transport, and taking the lap of this signal and the pulse width control signal GPS 
from the outside further by the NAND circuit. 

[0014] By the way, the technique which really forms the pixel array which manages a display as shown in 
drawing 1 7 for the miniaturization of a liquid crystal display, high-resolution-izing, reduction of mounting 
costs, etc., and a drive circuit on the same substrate attracts attention in recent years. To constitute 
the transparency mold liquid crystal display used widely now from a liquid crystal display of such drive 
circuit one apparatus, it is necessary to use a transparence substrate for the substrate. For this reason, 
the polycrystalline silicon thin film transistor which can be constituted on a quartz substrate or a glass 
substrate is used as an active element in many cases. 
[0015] 

[Problem(s) to be Solved by the Invention] By the way, in the conventional image display device 
mentioned above, as shown in drawing 15 and drawing 16 , clock signals SCK and GCK, a video signal 
DAT, etc. which are an input signal to a data signal line drive circuit or a scan signal-line drive circuit 
are inputted from the end of a drive circuit. 

[0016] For this reason, since the die length of an input signal line becomes long, delay of an input signal 
becomes large. Consequently, there is a possibility of the timing gap by distortion and the both ends of a 
signal arising, and having a bad influence on a display, for example, causing the fault of a blot, a ghost, 
etc. Especially, this effect becomes large when the distraction lay length of clock signals SCK and GCK 
or a video signal DAT which is an input signal line in drawing 15 and the circuit field of drawing 1 6 is long. 
[0017] Here, the relation between the die length of wiring and signal delay is explained using drawing 18 . 
[0018] When wiring is divided into a minute field, wiring resistance in each field is set to R and wiring 
capacity is set to C, potential [ in the node n in a certain time of day t ] V (n) and the relation with 
current i (n) which flows from Node n to a node (n+1) are expressed with the following (1) type - (3) 
types. 
[0019] 
[Equation 1] 
CO K (0 Z (0 M ••••(!> 

[0020] 



-4- 



[Equation 2] 

igr 1 - 1 !?-^-* ■ •••<« 

[0021] 
[Equation 3] 

<>(l#L, -^>) - (#* -^)- AT • - • • CD 

[0022] Here, (3) types express the potential fluctuation after question **t at the time of minute from 
the time of day [ in / for the current to which (2) types flow the current to which (1) type flows from 
Node n to a node (n+1) from a node (n-1) to Node n / Node n ] t. It is [0023] when these (1) type - (3) 
types are solved. 
[Equation 4] 

c-te , .,-^ ) )-i.{(^r ,> -^)-w-^ ,, )}-A/ .... (4> 

[0024] It is [0025] when a next door and this (4) type are differentiated to time amount t. 
[Equation 5] 




. . . • <5> 



[0026] It becomes. (5) the inside of the parenthesis of the right-hand side of a formula receives a 
location n — since the second degree is difference, this is changed to the form of differential and can 
be written by the following (6) formulas. 
[0027] 
[Equation 6] 

— = _1_._jC22 d£L i-.. (0 . (6) 

dt CR n — ( ji — l) CR dn 

[0028] It is [0029] when potential V is rewritten in this (6) type as a function V of a location x and time 
of day t (x t). 
[Equation 7] 

at CR dx m 
[0030] It becomes. 

[0031] That solution is [0032], when this (7) equation is known as a diffusion equation and assumes the 
conditions of V(0 t) =V0, i.e., the concentration regularity in a boundary, as boundary condition. 
[Equation 8] 

V M " ^ #c ^ c (|^^) (8) 

[0033] It comes out. Here, an erfc function is called an error function. 

[0034] The relation of the time of day t and the location x which are equivalent to a time delay which 
takes the same potential V as shown in this (8) type is [0035]. 
[Equation 9] 

t(deloy) x 2 (0> 

2r 



[0036] It comes out. That is, it turns out that the time delay t of a signal is proportional to the square of 



, the die length x of signal wiring. 

[0037] Therefore, if the die length of signal wiring becomes long, signal delay will become large quickly, 
as a result the display engine performance in an image display device will also be expected to 
deteriorate sharply. 

[0038] This invention can solve the technical problem of such a conventional technique, can make small 
wiring delay of an input signal common to a unit circuit in the semiconductor integrated circuit which has 
two or more unit circuits arranged in the one direction, and aims at offering the semiconductor 
integrated circuit which can control the waveform distortion of an input signal, and a timing gap, and the 
image display device on which a high-definition image can be displayed using this. 
[0039] 

[Means for Solving the Problem] In the semiconductor integrated circuit which has two or more unit 
circuits arranged in the one direction, it comes to input the semiconductor integrated circuit of this 
invention from locations other than the edge of the train of two or more of these unit circuits where an 
input signal common to this unit circuit makes a train, and the above-mentioned purpose is attained by 
that. 

[0040] It is good also as a configuration which prepares wiring of said input signal between said unit 
circuits. 

[0041] Moreover, it is good also as a configuration which connects wiring of said input signal to two or 
more parts of common wiring. 

[0042] Moreover, it is good also as a configuration which inputs said input signal through conductive 
layers other than the wiring layer which constitutes said unit circuit. 

[0043] Moreover, the data signal line by which two or more arrays of the image display device of this 
invention were carried out in the direction of a train, Two or more pixels which were surrounded by the 
scan signal line by which two or more arrays were carried out, and this data signal line and this scan 
signal line at the line writing direction, and were arranged in the shape of a matrix, The data signal line 
drive circuit which supplies image data to this data signal line, and the scan signal-line drive circuit 
which supplies a scan signal to this scan signal line, In the active-matrix mold image display device 
equipped with the active element which is connected to this pixel, this data signal line drive circuit, and 
this scan signal-line drive circuit, and performs a display action Either [ at least ] this data signal line 
drive circuit or this scan signal-line drive circuit becomes above either from the semiconductor 
integrated circuit of a publication, and the above-mentioned purpose is attained by that. 
[0044] Said input signal considers as the configuration which is the clock signal inputted into said data 
signal line drive circuit or said scan signal-line drive circuit. 

[0045] Moreover, said input signal considers as the configuration which is the video signal inputted into 
said data signal line drive circuit. 

[0046] Moreover, either [ at least ] said data signal line drive circuit or said scan signal-line drive circuit 
considers as the configuration which it comes to form on the same substrate as said pixel. 
[0047] Moreover, said active element considers as the configuration which is a polycrystalline silicon 
thin film transistor. 

[0048] Moreover, said active element considers as the configuration which it comes to form at the 
process temperature of 600 degrees C or less on a glass substrate. 
[0049] Below, an operation of this invention is explained. 

[0050] This invention is inputted in the semiconductor integrated circuit which has two or more unit 
circuits arranged in the one direction from locations other than the edge of the train of two or more unit 
circuits where an input signal common to a unit circuit makes a train. 

[0051] For this reason, since the die length of wiring from the input terminal section to the end of input 
signal wiring becomes short compared with the case where an input signal is inputted from the edge of 
the train of two or more unit circuits which make a train, it becomes possible to suppress distortion of a 
signal, and a gap of timing, and it becomes easy to realize normal circuit actuation. 
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[005£] Moreover, since the signal delay inside a circuit becomes small, normal actuation is performed 
even if only the part makes small driving force of external circuits, such as an external interface. 
Therefore, since the small cheap circuit of driving force can be used in this case while the power 
consumption of an external circuit is reducible, it is effective also when reducing the costs of a system. 
[0053] In addition, if it assumes that wiring capacity is fixed when it is going to realize comparable signal 
delay, it will become it will be good as for 4 times in wiring resistance, and possible to attain contraction 
of the circuit area by reduction of wiring width of face, simplification of the manufacture process by 
reduction of wiring thickness, etc. 

[0054] Moreover, in a semiconductor integrated circuit, since reducing wiring layers as much as possible 
is called for as long as it is convenient in order to reduce the manufacture costs, as for wiring for 
connecting an input signal to the signal line in a semiconductor integrated circuit, it is desirable to use 
wiring which constitutes a semiconductor integrated circuit. Then, it becomes possible to input a signal, 
without giving trouble to the arrangement and actuation of a unit circuit which constitute a 
semiconductor integrated circuit, if wiring of an input signal is carried out to the configuration prepared 
between unit circuits. 

[0055] Moreover, since the input signal inputted from the terminal is made to transmit to a circuit, in 
order to suppress the waveform distortion of the signal, and delay, as for wiring, it is desirable to make it 
low resistance as much as possible. However, when taking the configuration which prepares wiring using 
the tooth space between the unit circuits mentioned above, sufficient line breadth for wiring cannot be 
secured from the constraint on the layout etc., but wiring resistance may become large. 
[0056] On the other hand, if wiring of an input signal is carried out to the configuration linked to two or 
more parts of common wiring, since wiring resistance can be reduced, it becomes possible to make small 
waveform distortion of the signal as the whole semiconductor integrated circuit, and delay. 
[0057] Moreover, it becomes possible to input a signal, without receiving constraint of a layout, since 
wiring can be prepared in the form where it laps with a part of unit circuit when there is only no tooth 
space which prepares wiring between unit circuits on a layout if it is made the configuration which inputs 
an input signal through conductive layers other than the wiring layer which constitutes a unit circuit. 
[0058] Moreover, the image display device of this invention is an active-matrix mold image display 
device, and if either [ at least ] the data signal line drive circuit or a scan signal-line drive circuit makes 
it the configuration which consists of the above-mentioned semiconductor integrated circuit, the delay 
inside the circuit of the input signal inputted into a data signal line drive circuit or a scan signal-line 
drive circuit compared with the case where an input signal is inputted, from the end of the train of two 
or more unit circuits which make a train will become small. 

[0059] This is because the die length of wiring from the input terminal section to the end of input signal 
wiring becomes short, as mentioned above. Consequently, since distortion of a signal and a gap of timing 
can be suppressed, it becomes easy to realize normal circuit actuation and it becomes possible to 
realize high-definition image display. 

[0060] Generally, the clock signal line is carrying out the distraction of while from the edge to the other 
end in the whole drive circuit in the data signal line drive circuit of an image display device, and the scan 
signal-line drive circuit. In such wiring, since signal delay is proportional to the square of a wire length as 
mentioned above, the signal delay inside a circuit becomes very large, and we are anxious about the 
waveform distortion of a signal wave form and a gap of timing occurring. 

[0061] Since these drive circuits operate synchronizing with a clock signal, when faults, such as 
waveform distortion and a gap of timing, arise in a clock signal, the incorporation timing of a video signal 
shifts and they have a possibility that trouble may appear also in a display image. 

[0062] On the other hand, since the wiring delay of a clock signal can be stopped by inputting this clock 
signal from the center section except the edge of a data signal line drive circuit or the above-mentioned 
scan signal-line drive circuit, it becomes possible to realize the image display device of good display 
grace. 
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[0063] Moreover, generally the video-signal line is carrying out the distraction of while from the edge to • 
the other end in the whole drive circuit like the clock signal line in the data signal line drive circuit of an 
image display device. In such wiring, since signal delay is proportional to the square of a wire length as 
mentioned above, the signal delay inside a circuit becomes very large, and we are anxious about the 
waveform distortion of a signal wave form and a gap of timing occurring. Since the above-mentioned 
data signal line drive circuit incorporates a video signal synchronizing with a clock signal, if faults, such 
as waveform distortion and variation of delay, arise in a video signal, the incorporation timing of a video 
signal may shift, therefore trouble may appear also in a display image. 

[0064] On the other hand, since the wiring delay of a video signal can be stopped by inputting this video 
signal from the center section except the edge of a data signal line drive circuit, it becomes possible to 
realize the image display device of good display grace. 

[0065] Moreover, since the die length equivalent to the viewing area of an image display device is 
generally covered and the data signal line drive circuit and the scan signaHine drive circuit are carrying 
out the distraction, the wire length of input signals, such as a clock signal line and a video-signal line, is 
in the inclination to become very long and for the wiring delay and waveform distortion of an input signal 
to also become large. 

[0066] Therefore, if either [ at least ] a data signal line drive circuit or a scan signal-line drive circuit 
makes it the configuration currently formed on the same substrate as a pixel, it will become possible to 
suppress the waveform distortion of an input signal, the variation of delay, etc., and to realize a good 
display. 

[0067] Moreover, since the data signal line drive circuit for driving the pixel for displaying and a pixel in 
this case and a scan signal-line drive circuit can be manufactured at the same process on the same 
substrate, it becomes possible to aim at reduction of manufacture costs or mounting costs, and 
improvement in the rate of a mounting excellent article. 

[0068] Moreover, if the active element which is connected to a pixel, a data signal line drive circuit, and 
a scan signal-line drive circuit, and performs a display action makes it the configuration which is a 
polycrystalline silicon thin film transistor, compared with an amorphous silicon thin film transistor, the 
property that driving force is very high will be acquired. In addition, a pixel, a data signal line drive circuit, 
and a scan signal-line drive circuit can be easily formed on the same substrate. 

[0069] Moreover, a polycrystalline silicon thin film transistor needs to enlarge size of a transistor, when 
it constitutes a data signal line drive circuit using this compared with a single crystal silicon transistor, 
since driving force is small in single figure - about double figures. Consequently, since it is in the 
inclination for the load-carrying capacity of signal wiring to also become large, and for delay of a signal 
line and waveform distortion to also become large, the operation effectiveness by taking the 
configuration of the semiconductor integrated circuit of this invention mentioned above is expectable. 
[0070] Moreover, since the easy cheap and glass of enlargement can be used as a substrate although 
point [ distortion ] temperature is low if the above-mentioned active element makes it the configuration 
formed at the process temperature of 600 degrees C or less on a glass substrate, it becomes possible 
to reduce the manufacture costs of a large-sized image display device. 
[0071] 

[Embodiment of the Invention] Below, the gestalt of operation of this invention is concretely explained 
based on a drawing. 

[0072] (Operation gestalt 1) The example of a configuration of the semiconductor integrated circuit by 
the operation gestalt 1 of this invention is shown in drawing 1 . 

[0073] In the semiconductor integrated circuit which has two or more unit circuits arranged in the one 
direction, it comes to input this semiconductor integrated circuit from locations other than the edge of 
the train of two or more unit circuits where an input signal common to a unit circuit makes a train. 
[0074] As this semiconductor integrated circuit is shown in drawing 1 , it is constituted by two or more 
unit circuits UA and UB, and, specifically, each unit circuits UA and UB are arranged in the longitudinal 
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direction, respectively. Moreover, input signals INA and INB are inputted from the central part of the 
semiconductor integrated circuit which consists of unit circuits UA and UB which make a train, and the 
substantial die length of input signal wiring serves as the abbreviation 1/2 in a configuration 
conventionally which is shown in drawing 1 1 . 

[0075] If about 1/of substantial wire lengths L of an input signal is set to 2 as shown in drawing 2 , the 
wiring resistance R and about 1/of wiring capacity C are set to 2, respectively, about 1/of time 
constants which are the product is set to 4, and wiring delay means becoming very small. Therefore, 
since problems, such as waveform distortion of an input signal and a timing gap, are avoided, the stable 
circuit actuation is realizable. 

[0076] At this time, as shown in drawing 1 , wiring of an input signal INA may let between two unit 
circuits UA pass. Moreover, it is good also as a configuration as which conductive layers other than the 
wiring layer which constitutes the unit circuit UA are prepared on the unit circuit UA, and an input signal 
is inputted through this conductive layer. In this case, the constraint on the layout about a unit circuit 
and wiring is lost. 

[0077] Moreover, as shown in drawing 3 , wiring of an input signal considers as the configuration 
connected to two or more parts of common wiring, an input signal may be made to be inputted into a 
unit circuit from two or more parts, and drawing 3 shows the example in which wiring of an input signal is 
connected to two places. In this case, a unit circuit can be connected with an input terminal by lower 
resistance, and the waveform distortion of an input signal and delay can be suppressed. 
[0078] In addition, the contents which described this operation gestalt 1 are similarly applied in other 
operation gestalten of all that are explained below. 

[0079] (Operation gestalt 2) The example of a configuration of the data signal line drive circuit of the 
image display device by the operation gestalt 2 of this invention is shown in drawing 4 . 
[0080] The data signal line by which this image display device is an active-matrix mold image display 
device, and two or more arrays were carried out in the direction of a train here, Two or more pixels 
which were surrounded by the scan signal line by which two or more arrays were carried out, and a data 
signal line and a scan signal line at the line writing direction, and were arranged in the shape of a matrix, 
The data signal line drive circuit which supplies image data to a data signal line, and the scan signal-line 
drive circuit which supplies a scan signal to a scan signal line, It has the active element which is 
connected to a pixel, a data signal line drive circuit, and a scan signal-line drive circuit, and performs a 
display action, and a data signal line drive circuit consists of a semiconductor integrated circuit by the 
above-mentioned operation gestalt 1 at least. 

[0081] This data signal line drive circuit is a circuit which constitutes some liquid crystal displays shown 
in drawing 1 3 , as shown in drawing 4 , a clock signal SCK is inputted into all latch circuit Local Area 
Transports that consist of a shift register circuit, a logical circuit, an analog switch AS, etc., and 
constitute a shift register circuit, and, specifically, the video signal DAT is supplied to all the analog 
switches AS. Here, in the clock signal SCK and the video signal DAT, since [ of a drive circuit ] it is 
mostly inputted into the central part, the wire length of a substantial input signal serves as the full 
abbreviation 1/2 of a data signal line drive circuit from the exterior. 

[0082] Therefore, since it is set to 4 about 1/when an input signal is inputted from the end of a drive 
circuit, the waveform distortion of these signal lines and delay become possible [ controlling the timing 
which writes a video signal DAT in the data signal line SL very with high precision compared with the 
former ]. Consequently, the liquid crystal display which can display a high definition image is realizable. 
[0083] (Operation gestalt 3) The example of a configuration of the scan signal-line drive circuit of the 
image display device by the operation gestalt 3 of this invention is shown in drawing 5 . 
[0084] This image display device consists of a semiconductor integrated circuit according [ a scan 
signal-line drive circuit ] to the above-mentioned operation gestalt 1 at least in the same active-matrix 
mold image display device as the above-mentioned operation gestalt 2. 

[0085] This scan signal-line drive circuit is a circuit which constitutes some liquid crystal displays 
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shown in drawing 13 , as shown in drawing 5 , a clock signal GCK is inputted into all latch circuit Local 
Area Transports that consist of a shift register circuit, a logical circuit, etc., and constitute a shift 
register circuit, and, specifically, the pulse control signal GPS is supplied to all logical circuits. Here, in 
the clock signal GCK and the pulse control signal GPS, since [ of a drive circuit ] it is mostly inputted 
into the central part, the wire length of a substantial input signal serves as the full abbreviation 1/2 of a 
scan signal-line drive circuit from the exterior. 

[0086] Therefore, since it is set to 4 about 1/when an input signal is inputted from the end of a drive 
circuit, the waveform distortion of these signal lines and delay become possible [ controlling the timing 
of the scan signal GL very with high precision compared with the former ]. Consequently, the liquid 
crystal display which can display a high definition image is realizable. 

[0087] (Operation gestalt 4) The example of a configuration of the image display device by the operation 
gestalt 4 of this invention is shown in drawing 6 . In addition, the location of wiring in the liquid crystal 
display which really formed the drive circuit shown in drawing 17 , and an input terminal is expressed 
with drawing 6 . 

[0088] as shown in drawing 6 , an input terminal IN6 arranges this liquid crystal display to the data signal 
line drive circuit SD side in the upper part of a liquid crystal display — having — **** — the data signal 
line drive circuit SD — an input signal — the drive circuit SD — it is mostly inputted from the center 
section. Moreover, about the scan signal-line drive circuit GD, the input signal is inputted from the end 
( drawing 6 on) of the drive circuit GD. 

[0089] Since the width of face of each drive circuit be mostly in agreement with the width of face of a 
viewing area in every direction as show in drawing 6 and the waveform distortion of an input signal and 
the timing gap to the data signal line drive circuit SD be sharply improve in the input signal over the data 
signal line drive circuit SD by take the configuration of the drive circuit SD mostly input from a center 
section although we be anxious about the effect of signal delay , with this operation gestalt 4 , very 
high-definition image display be realizable . 

[0090] (Operation gestalt 5) The example of a configuration of the liquid crystal display by the operation 
gestalt 5 of this invention is shown in drawing 7 . In addition, the location of wiring in the liquid crystal 
display which really formed the drive circuit shown in drawing 17 , and an input terminal is expressed 
with drawing 7 . 

[0091] as shown in drawing 7 , an input terminal IN7 arranges this liquid crystal display to the scan 
signal-line drive circuit GD side in the left part of a liquid crystal display — having — **** — the scan 
signal-line drive circuit GD — an input signal — the drive circuit GD — it is mostly inputted from the 
center section. Moreover, about the data signal line drive circuit SD, the input signal is inputted from the 
end ( drawing 7 left-hand side) of the drive circuit SD. 

[0092] Although we are anxious about the effect of signal delay with this operation gestalt 5 since the 
width of face of each drive circuit is mostly in agreement with the width of face of a viewing area in 
every direction like the case of the above-mentioned operation gestalt 4 as shown in drawing 7 Since 
the waveform distortion of an input signal and the timing gap to the scan signal-line drive circuit GD are 
sharply improved in the input signal over the scan signal-line drive circuit GD by taking the configuration 
of the drive circuit GD mostly inputted from a center section, very high-definition image display is 
realizable. 

[0093] (Operation gestalt 6) The example of a configuration of the liquid crystal display by the operation 
gestalt 6 of this invention is shown in drawing 8 . In addition, the location of wiring in the liquid crystal 
display which really formed the drive circuit shown in drawing 1 7 , and an input terminal is expressed 
with drawing 8 . 

[0094] as shown in drawing 8 , an input terminal IN8 arranges this liquid crystal display to the scan 
signal-line drive circuit GD side in the left part of a liquid crystal display — having — **** — a scan 
signal-line drive circuit — an input signal — the drive circuit GD — it is mostly inputted from the center 
section, moreover — the data signal line drive circuit SD — an input signal — the drive circuit SD — it 
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is mostly inputted from the center section. 

[0095] Although we are anxious about the effect of signal delay with this operation gestalt 6 since the 
width of face of each drive circuit is mostly in agreement with the width of face of a viewing area in 
every direction like above-mentioned operation gestalt 4 and operation gestalt 5 case as shown in 
drawing 8 The input signal over both the data signal line drive circuit SD and the scan signal-line drive 
circuit GD by taking the configuration of each drive circuit SD and the drive circuit GD mostly inputted 
from a center section Since the waveform distortion of an input signal and the timing gap to both a data 
signal line drive circuit and a scan signal-line drive circuit are improved sharply, very high-definition 
image display is realizable. 

[0096] (Operation gestalt 7) A polycrystalline silicon thin film transistor is used for the image display 
device by the operation gestalt 7 of this invention as an active element which is connected to a pixel, a 
data signal line drive circuit, and a scan signal-line drive circuit, and performs a display action. 
[0097] An example of the cross-section structure of this polycrystalline silicon thin film transistor is 
shown in drawing 9 . 

[0098] As this polycrystalline silicon thin film transistor is shown in drawing 9 , it is the thing of order 
stagger (top gate) structure, and, specifically, barrier layer 103' of a polycrystalline silicon thin film is 
formed on the insulating substrate 101 with which the silicon oxide etc. was formed in the front face. 
The gate dielectric film 104 which consists of a silicon oxide etc. is formed, and the gate electrode 105 
which consists of aluminum etc. is formed on the gate dielectric film 104 of the location corresponding 
to the gate field 108 of barrier layer 103' so that this barrier layer 103' may be covered. Furthermore, 
the interlayer insulation film 109 which consiists of diacid-ized silicon or silicon nitride accumulates on it, 
and the metal wiring 1 1 1 which consists of aluminum connected to this interlayer insulation film 109 to 
the source drain fields 106 and 107 through a contact hole 1 10 is formed. 

[0099] In addition, the polycrystalline silicon thin film transistor of this invention may not be restricted 
to the thing of order stagger (top gate) structure, and may be the thing of other structures, such as 
reverse stagger structure. 

[0100] By using such a polycrystalline silicon thin film transistor, the scan signal-line drive circuit and 
data signal line drive circuit which have practical drive capacity can consist of almost same production 
processes on the same substrate as a pixel array. 

[0101] An example of the production process of polycrystalline silicon thin film TORASHIJISUTA which 
constitutes the image display device concerning this invention shown in drawing 9 is shown in drawing 
10 , and the manufacture process when forming a polycrystalline silicon thin film transistor below 
Centigrade 600 degrees C is explained briefly here. 

[0102] First, on the glass substrate 101 shown in drawing 10 (a), as shown in drawing 10 (b), after 
depositing the amorphous silicon thin film 102, as shown in drawing 1 0 (c), excimer laser is irradiated and 
the polycrystalline silicon thin film 103 is formed. Next, as shown in drawing 10 (d), the gate dielectric 
film 104 which consists of diacid-ized silicon etc. is formed so that active-region 103' of a 
polycrystalline silicon thin film may be covered to active-region 103' of the configuration of a request of 
this polycrystalline silicon thin film 103 as shown in drawing 10 (e) after carrying out patterning. Next, as 
shown in drawing 10 (f), the gate electrode 105 of a thin film transistor is formed with aluminum etc. on 
the gate dielectric film 104 of the location corresponding to the gate field 108 in each active-region 103' 
of a polycrystalline silicon thin film. 

[0103] Next, as shown in drawing 10 (g), Lynn P is poured into n mold field 106 in the source drain field 
of a thin film transistor as an impurity, and as shown in drawing 10 (h), boron B is poured into another 
side and p mold field 107 as an impurity. Then, after carrying out opening of the contact hole 1 10 to this 
interlayer insulation film 109 as are shown in drawing 10 (i), and the interlayer insulation film 109 which 
consists of diacid-ized silicon or silicon nitride is deposited on this substrate and it is shown in drawing 
10 0), the metal wiring 1 1 1 which consists of aluminum connected to the source drain fields 106 and 107 
through this contact hole 110 is formed. In each above-mentioned process, since the process that 
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proqess temperature is the highest is 600 degrees C at the time of gate-dielectric-film 104 formation, 
high heat resisting glass, such as 173 glass of for example, U.S. Corning, Inc., can be used for it as an 
insulating substrate 101. 

[0104] In addition, in the case of a transparency mold liquid crystal display, a transparent electrode is 
formed through interlayer insulation film another next. Moreover, in the case of a reflective mold liquid 
crystal display, a reflector is formed through interlayer insulation film another next. 

[0105] Here, it is cheap as an insulating substrate by being 600-degree less than Centigrade and forming 
a polycrystalline silicon thin film transistor by the production process as shown in drawing 10 , and since 
the glass substrate of a large area can be used now, low-pricing and large-area-izing of an image display 
device are realized. 

[0106] In addition, this invention is not limited to each operation gestalt mentioned above, is good also 
as other configurations which consist of combination of each operation gestalt described above etc., and 
can be applied about other semiconductor integrated circuit and other image display devices. 
[0107] For example, although the data signal line drive circuit and the scan signal-line drive circuit 
explained using the example formed on the same substrate as a pixel with both the above-mentioned 
operation gestalt 4 and - the operation gestalt 7, this invention is not limited to this and either [ at 
least ] a data signal line drive circuit or its scan signal-line drive circuit is good also as a configuration 
currently formed on the same substrate as a pixel. 
[0108] 

[Effect of the Invention] Since the signal wire length inside a circuit can be substantially shortened 
according to the semiconductor integrated circuit of this invention as explained above, it becomes 
possible to reduce bad influences, such as signal delay and waveform distortion, and stable circuit 
actuation can be realized. 

[0109] Moreover, since the incorporation timing of a video signal etc. can be controlled with high 
precision when this integrated circuit is applied to an image display device, the image display device in 
which high-definition graphic display is possible is realizable. 

[01 10] Especially the effectiveness brought about by adopting the semiconductor integrated circuit of 
this invention since the scan signal-line drive circuit and the data signal line drive circuit are widely 
distributed in the direction of the side of an image display device and delay of a clock signal line or a 
video-signal line becomes large in forming a scan signal-line drive circuit and a data signal line drive 
circuit on the same substrate as a pixel using a polycrystalline silicon thin film transistor becomes very 
large. 

[01 1 1] Moreover, in this case, since a pixel, a data signal line drive circuit, and a scan signal-line drive 
circuit can be manufactured at the same process on the same substrate, reduction of manufacture 
costs or mounting costs and improvement in the rate of a mounting excellent article can be aimed at. 
[01 12] Moreover, since the easy cheap and glass of enlargement can be used as a substrate although 
point [ distortion ] temperature is low if the above-mentioned active element is made the configuration 
formed at the process temperature of 600 degrees C or less on a glass substrate, the manufacture 
costs of a large-sized image display device can be reduced. 

[0113] In addition, according to the semiconductor integrated circuit of this invention, since the signal 
delay inside a circuit becomes small, normal actuation is performed even if only the part makes small 
driving force of external circuits, such as an external interface. Therefore, since the small cheap circuit 
of driving force can be used in this case while the power consumption of an external circuit is reducible, 
it is effective also when reducing the costs of a system. 

[01 14] Moreover, if it assumes that wiring capacity is fixed when it is going to realize comparable signal 
delay, it will be good as for 4 times in wiring resistance, and contraction of the circuit area by reduction 
of wiring width of face, simplification of the manufacture process by reduction of wiring thickness, etc. 
can be attained. 

[01 15] Furthermore, a signal can be inputted, without giving trouble to the arrangement and actuation of 
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a unit circuit which constitute a semiconductor integrated circuit, if wiring of an input signal is carried 
out to the configuration prepared between unit circuits. 

[01 16] Moreover, if wiring of an input signal is carried out to the configuration linked to two or more 
parts of common wiring, since wiring resistance can be reduced, waveform distortion of the signal as the 
whole semiconductor integrated circuit and delay can be made small. 

[01 17] Moreover, a signal can be inputted, without receiving constraint of a layout, since wiring can be 
prepared in the form where it laps with a part of unit circuit when there is only no tooth space which 
prepares wiring between unit circuits on a layout if it is made the configuration which inputs an input 
signal through conductive layers other than the wiring layer which constitutes a unit circuit. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the example of a configuration of the semiconductor 
integrated circuit by the operation gestalt 1 of this invention. 

[Drawing 2] It is drawing for explaining the effectiveness by the semiconductor integrated circuit shown 
in drawing 1 ,. 

[Drawing 3] It is the block diagram showing other examples of a configuration of the semiconductor 
integrated circuit by the operation gestalt 1 of this invention. 

[Drawing 4] It is drawing showing the example of a configuration of the data signal line drive circuit 

which constitutes the image display devipe by the operation gestalt 2 of this invention. 

[Drawing 5] It is drawing showing the example of a configuration of the scan signal-line drive circuit 

which constitutes the image display device by the operation gestalt 3 of this invention. 

[Drawing 6] It is drawing showing the example of a configuration of the image display device by the 

operation gestalt 4 of this invention. 

[Drawing 7] It is drawing showing the example of a configuration of the image display device by the 
operation gestalt 5 of this invention. 

[Drawing 8] It is drawing showing the example of a configuration of the image display device by the 
operation gestalt 6 of this invention. 

[Drawing 9] It is drawing showing an example of the cross-section structure of the polycrystalline silicon 
thin film transistor which constitutes the image display device concerning this invention. 
[Drawing 10] It is drawing showing an example of the production process of the polycrystalline silicon 
thin film transistor shown in drawing 9 . 

[Drawing 1 1] It is the block diagram showing the example of a configuration of the conventional 
semiconductor integrated circuit. 

[Drawing 1 2] It is the block diagram showing other examples of a configuration of the conventional 
semiconductor integrated circuit. 
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[Drawing 1 3] It is the block diagram showing the example of a configuration of the conventional liquid 
crystal display. 

[Drawing 1 4] It is drawing showing the example of a configuration of the pixel of the liquid crystal display 
shown in drawing 13 . 

[Drawing 1 5] It is the circuit diagram showing the example of a configuration of the data signal line drive 
circuit which constitutes the liquid crystal display shown in drawing 1 3 . 

[Drawing 1 6] It is the circuit diagram showing the example of a configuration of the scan signal-line drive 
circuit which constitutes the liquid crystal display shown in drawing 1 3 . 

[Drawing 1 7] It is the block diagram showing other examples of a configuration of the conventional liquid 
crystal display. 

[Drawing 1 8] It is drawing for explaining the wiring delay of an input signal. 

[Description of Notations] 

INA, INB, IN Input signal 

IN6, IN7, IN8 Input terminal 

UA t UB Unit circuit 

SD Data signal line drive circuit 

GD Scan signal-line drive circuit 

ARY Pixel array 

PIX Pixel 

Local Area Transport Latch circuit 

AS Analog switch 

SL Data signal line 

GL Scan signal line 

DAT Video-signal line 

SSP, GSP Start signal 

GPS Pulse control signal 

SCK, GCK Clock signal 

CL Liquid crystal capacity 

CS Auxiliary capacity 

SW Pixel switch (transistor) 

VSH, VGH Power supply terminal 

VSL, VGL Earth terminal 

VGEN Power circuit 

CTL A timing circuit, control circuit 

SUB Substrate 

COM Common terminal 

101 Glass Substrate 

102 Amorphous Silicon Thin Film 
103,103' Polycrystalline silicon thin film 

104 Gate Dielectric Film 

1 05 Gate Electrode 

106 N Mold Field 

107 P Mold Field 

1 08 Gate Field 

109 interlayer insulation films 

110 Contact Hole 

1 1 1 Metal Wiring 



[Translation done.] 
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t*«asL^. Lfrbttftte, ±aBLfc:i=y hbb&m 

[0 0 5 6] ini:»L, A^fl^©E^*. *ilE^ 

[0 0 5 7 ] A^«*t£> MIIJ&**lj*f 

*E*B£t^O*mJiS^bTA*r*«*Kr5 4:, 

*^-Atf*fc^*£-K:i5^T*>. O.- hlfilS&©-gl5t 

[0 0 5 8] Sfc. *S5W©iB«ia*S11*«, 7?:r^ 
«*. ±E©¥***M*lil»;fc&tt*«J*K*-«i. 

*VlvS<&*. 

[0 0 5 9] ;nii, ±SEUfcJ:-5K, A^SB^a*^ 
A*«^E»©*Sa*T?OE*8<OfiS*«S<34*fcii>T? 

«»i&0 . i« B D p{i©ia^g^^ll^T-5 3. t^pimt 



(5) • 
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[0 0 6 0] iS^**l£B©x-^<§^lf5!» 

<fco, «^«»©«»ffi*^»^ 
[oo6i] cne>©K»iHi»tt. ^py^M^irpffi 

[0 0 6 2] ClfttCttLT, ^©^n-y^fl-^^T 1 -^ 
m««KlbiaKX»±Ei£iEA4MIKMlBlR0!}j|ffi£ll 

«Atf, 6A*f*CltJcJ:0, ^P-^ 

«^OE*iI«S:«IA*Ct*tT€?a©T?, 

&&<Dmmm*mwzmmtz>z£tfeim£ti.z>. 
[0 0 6 3] Sfc. H^**se©x-^ft^ 

k, «*afi£jaE»fi©^:*K:jtwr*©T?, Hssra 

*9<i S > Wn*«»tT5 i: tiWHStli. ±12 
{f^Sr&D&tr©"?, 8*«[«^tCS^^*.-^jS3i©;t5 

30 

[0 0 6 4] utlt^LT, ^OftflHt**^--^* 
MBIbBB0>Jltt£Jl4 l l. 4>Aff^6AAf 
£fc«fc0, 8fe««^©E»ail*«iA4Ci*«T?**0 

■c, m»^a^n n p{i©@i^a^SH^^si-^ n <t^*pi 
Et&*. 

[0 0 6 5] 3;fc> il0S*gg©a^M«{I 
Rftflr^Mft £© A^ff^©E«Sfi«H*Tfi < fc 0 , 

40 A*«^©E««s**j§sE*t>*#<fc*«tfjK:» 

[0066] ^ot, T-irtsm&mmm&Rtffe&tB 

Mj&znx\,*zmf&\ztz>t, xijmnommm^m 
m<Drt7y*frz&w>z.T&W£m**&mtz>z\ttf 

[0 0 6 7 ] C©*-&tC«, &7fi&?TOlt1sb<DW 

mt> wm£mmtz>tzisb<D7 : -5>mmfcmw)®$&Rzf 
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[0068] ^fc> mm. y'-zmnmrnm®'®. rzs 

#ftK->'J a>Ilh7 >i?X9\zlfc^T. ffitbT 

mmt)<Dm^¥fmmt>nz>o jdx.t, mm. f-zm 

[0 0 6 9] £7i, W B ->Ua>fflF7>yX3' 

\Bi9&$:mi$.-rz>m£\z\t, ^^^©•tMXSAt* 

#<&9. Ii^©iIS^«S*fcAi*<&-5ffifttC 

[0070] ztz, ±mmmm^&, jj7xmm±iz, 
6 o o^MTo^n^zu&Tmi&znzffimz-rz 

£*,&iag««<^> £«T"^A£Kfc©§J^# 
[0 0 7 1 ] 

[0072] mmmm 1 ) 01c. ^-mM^mmmm 

1 K=fc£¥«#*«@&©#tJ£0iJ£^-r. 
[0 0 7 3] i©^i»fl:*aiHl»tt, -*|$J»CE5flSn 

a-«> hi§ij&©5fl©*a5JKn©&«a»SA;&atiT£S 

t>©T&-5. 

[0 0 7 4] ^©¥*ft*«[HlSS«. 
B£«fcD«J*aftTiiD, ftazyHg»UA, UB 
I NA, I NBH jnJS^-r^-— y MUSSUA, UBT 

mtiL<Dm&<0® 1/2 ttt~oT^%. 
[0 0 7 5] 0 2tc^T<fc5l;:, A2im*t©0iftW&E 

tt£ l 1 / 2 icfc s i , &mm.tfi r atfesig* 
cfe^-n-en^i/2 t&g, -5-©«T?**^«ctttt 

1 / 4 £ ts. 9 , 6S*g «3S K /Jn $ < fc « C £ £ * L 

tot, A*ft^©89B£*-**-r s>^-rn 

[0 0 7 6] £©£#. 01^^-T«t-5lC, A#{f*§I 
NA©IBiSlte, 2POaZ7 MUSSUAWra^aLTfe 
a-y MlttUA*«j«-r*E»«£il^© 



(6) 

10 

^UTA*if*tA*$nS«^ibTfeJ;t». d©* 
[0 0 7 7] 0 3 \Z7r<t&. o C A#<H^©E*& 

*aiB«oa»©ffli0fK«5a3n*«^tu, a* 
lt t>«t < , 03 if «a*« *i©e»**2 em \ztmz 

[oo78]Sj, zommmWiiiz^Tft^tcft® 
«, uT-ci$imTz>'£T<DM<DnmMmz&^-cb. n 

[0079] mmmm 2 > 0 4 k, -^.mm-mmm 

2 fc«fc*Hfc£*S«©x-*ra^»Bl&III»©«JS« 
[0 0 8 0] ZldT, CWli^gftt, 797-4-7 

^xtt(cgH^ij$nfeffi»©iii*i. f-pmnmizvikm 
nm^m^nvmmm^t^mpiXiio, &&<£*> 

[0 0 8 1 ] ^©^-^ffi^iEiblElgS 
tt. Hi 3»c*Ufc*il3l*8«©-«*«riE 

30 -r^[Hl?S-e$>oT, 04{C^-TJ;-5H, ->7hUy7^ 

y^llI(SLATK^ny^fl|^SCKj&«A*Sn. X± 
T©7^P^X-T 7fASl:ft«i^DAT«$n 
T^*. d^T. JP^fl^SCKWltifflfDA 

Ttt, n^e.^«)iHigs©s«4 j *ei5^fcA^$nT^ 

»@Bo4(B0fil/2t4oTl>4. 
[0 0 8 2] ffiot, Itlf.0ffi^««i^I® 

40 h, A*«^sB»igtt©-a!8*>e»A*ufc*^©»i 

»-r*^t3j« Pint 30:4. Mffnimm&tiTrs 

[0083] mmmm3) m5iz, ^mo^mmm 

3 C£«Htt«^&C©£££^£Bttm&©ttJ£0l& 

[0084] r©H^^^&g«. ±mmmMm2tm 
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[oo8 5] jyfcwicte. z.<Dfc&mmmw)m%>\t. 
0S§t$>ot, e 5 t'^fj; 3 fc, ->7 h i<-yx?m& 

^GCKiJAASn, X^T<onj?»/^ia(&t:/^UXW 
GCKStfAMMflfifGPSli, ftffifr&KMilltt 
^©SBiSlftte, j£££^«Kl(j|3I&©£«cD#U/2£: 

[0086] fox, zLnbamm&v&M&fr^MM 
[0 0 8 7] mmwmA) bbc, ^mommmm 

[0 0 8 8] £©j&ll«;^gg(i, 0 6(C^T<t3(C 

^ig»iii?ssD{MicEB$nT*5 0> T-9mm&mm 

HISS S D C3t»Ttt. A^fllWWftlHl* S DCSSt 
DtOHTIt AAA^BMBKGDCD— Jl (i6T 
[0 0 8 9] *i»!4TB, 06(C^-r«t5t, & 

OSS S D !C#t-&A#fa^£gEl!j[H]S§S D©(5l3:**gB 

[0090] (Mmwms) H7K. *%w<Dnmtem 

HI 7K3RLfc«ttlEl»*H*»J«L&tt»**e«l:: 
^tSE&StfA^SSH^&B^LT^S. 

[0091] cw^Hi*^ga«. a 7 -sk, 

\1j1*=f- I N 7*5, f£il8^»©£SI$t;:&3;£Sffi^ 

•KttiaiiGD«it:i!«anT*o, ^iEA^Bna 

DJC-D^Ttt. A*«^B»IhIISS DO-SB (07T 
[0 0 9 2] *^ifi»JB5Ttt, 0 7l:*ti5l;, ± 



(7) 

/-? 

ilCiD, S*«^«IK»EIttGDt:»r*A*fll^© 

[0 0 9 3] (Hffi*ffi6) B8£. *KH®£tt*tt 
6(cJ:««IIX9SBO«j£M«^-9'. ft< 0 
017 \ZmVtzMWm^— #Jg*KL/fctta**SBfc 
io ^t5ffi8§{;RtfAft«T©&S£*bTU5., 

[0 0 9 4] ^©*ft«^«tt. 0 8(C^1-<fc5lr. 
A^SSf I N 8 Jftfta*S«OfcSR»C**3fe*©# 
»B»®i&GDfl^R«£nT*S?). ^afB^ffilfllEl 

6A*SnTU*. x-*d^*UB»lBll&SDK: 
t?V»T"b. A*«^**BS»lHlKSD©S«(t»*a5*>e>A 

[0 0 9 5] *^M»!B6Ttt. 0 8lC^1-<t5{C, ± 

20 ffl(Bd***fS*©««©SfrHfi— stfs©-?. <t*§» 

-^n-^nwiKffiilHlBSSDR^KI&lElBSGDWtf^*^ 
[0 0 9 6] (I»I7) *»^©mfi»!6 7K«t* 

-So 

[0097] b 9 fc, :ffl^a-> u p >snsi h 5 >v 

7, © W S8t © -0J £ o 

[0 0 9 8] C©^^H->'J H>»^h^>> ! 7.i5'«, 
0 9(c^-Tct5i^ ibyZHf-b) #fjg© 

Mf&zntzmmtemfai 0 i±tc #*sa->u:3>*it 

©«<4* 10 3* £©JS14J1 1 0 

40 3' &m$*.5\z* ->>j3>»<b«i**^tt*y-htt 
»no4«sn, isttiio3' ©y-m*i 

0 8 JCJtl6T*ffi«oy- 1 0 4±tc«7JP5 
^■>A^S^*y-h«*l 0 5««»j)iSntH5. 

^SlWi^i&l^l 0 9*«t«Sn, ZKaBn&HURl 0 
9\Z3>9? b#-;H 1 OS^UTV-X • h*U-f> 
iS^10 6, 1 0 7l:iISn57Jl/5-fAf 

[0099] (ft. *%w<D£f£&i'V3>mmh7>i; 

so MIX ^ #— (hy^y-H flHSo&OCIg* 
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[0 10 0] Z(D^vU^^^)Zi>mmhy>^7, 

[oioi] mi otc. m9\z^-? ^m\z%^>mm^ 
*g«£»irr v u ^ >mm h ? -> -/X *©iS 

jtXgW-^J^^LTfcD, --T«, «Ec6 0 Ot:.^ 

[0 10 2] S-f, 110 (a) tc^-r^/^xsisi 0 
i±lc, 010 (b) (c*1-±5K#||«->'Jzi>»SI 
l 0 2&mmistc'&. .01 o (c) iC^f J;5fCX*-> 
V^-1f£!lMLT^^^£JIS'Ua>^ilSll 0 3 
3. *fC, 010 (d) (C^-r<t-5{C> £®*i|g||->ij 
3 > ? HK 1 0 3 £t5ra©«M*©?£t4®« 10 3' tr/^ 
-x>^Ufc^. 110 (e) iZ^?£o\Z. #^^ B -> 
Un>»I©iSM«i0 3' %mo£o\z, 
U3>f/i^&5y-hWl 0 4$«t5. # 
fc, 010 (f) (r^l-i^tc. ^f B yU3>II© 

10 3' M«108 tC*f^-r 

ziiLWW-bmmmi o 4±ic»ih7>vx3'©y 
[0103] 'Aiz, mmh?>i;z5><Dv-?. • hk 

>ffi^tC*3lt^). niffi^l0 6ICttI10 (g) IC^ 

10 7l;IJgl0 (h) iZ^T^OiZ^M^ltLT^'y 
fB^At^ 010 (i) lZ^-f£o\Z, 

^ifllSill 0 9£*1»U B10 (j) tC^-TJ;^ 
(c. iiwJIP^igUjli 0 9lca>3?^ b*-;ui l 0£ 
loitf, z\<Diy*>>? b*-;n 1 0 S^LTV- 

* • Kl"f >«*1 0 6, 1 0 7 iCjg^n&T^SX 
?A^£&&:&JgffilSl 1 lSr^eK-r-5., ±IBL*:& 

*6i»Kl 0 4PfiEII#<7)6 0 0t:T*^(DT\ 

1 0 1 i LT, *la-Z>y*Jl:01 73^7 

[0104] m. mmmm^m^m<Dm^\z\t. z.<d 
mzmnrnwimmmttft^T. mwnmzBi&-rz>o £ 
fc, swi^iis^gB©:*^-^ ~©&icsij©iiffl 

[0105] zzx\ mi otr^f <k-5ftg!jiillT> 
^ B yU3>«iH>yX^^ 1 ftft6 0 0SEOT 

©#^ZS«£ffit/>&£,i/$*T£5<£3{C&&©T> iS 

[0 10 6] ft, #fg0J3te, ±5zEL7c#?iSg^tClS^ 



(8) 

14 

[0 1 0 7] #Jx.tt, ±$?,<D^ffi.Wm4-~mMMm7T° 

mzmm t m~&m±iz s nsfli ^trw ltc 

[0 10 8] 

[0 10 9] 3:7c, **«0SS5:a^^gSiCjiffl L 
[0 110] «rfc, ^ B B a ->Un>«iRh^>^X^^ 

HUT. jtaEfs^cftiHittR^-^e^iKi&iHiK 

l!*t§tff^gg©3IM^*£<&3©T. 

30 [oiii] ^co«^(c«> T-pmnm 

[0 112] iKHftSR^*, #5>X»£±K, 

[0 113] jbD^.T, *56MO¥*#*«lHll&fcJ:n 

< ittmimtins. tot, 3i©^^tc 

[0 114] H8«0^a5S*HSLJ:5fr 

4 ffiffc UT t> «t «r» C i: fctt 0 . BH^i|i§©fflSElC<J; -5 @S& 
Stt©i^/J^< SBHHIP©B'JiS{*J;§SSig^P-feX©tffl 

50 ^405ut^f*5. 
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[0 115] IIC, A*m^©K»S:rL-«v MUKIHC 
HHK©E«^»f^t:X»*#AS^ £13. < . fl^£A 
tO 1 1 6] 3ifc, A*{i^©BEgi£. £5IIBa©l«$c 

[0117] xtimnz* a-y Mi»sr«ric-r 

7VVV>Um*: 1 §tttZ>ZL£tS.<. m**kxi3T*Z.£1fi 

[h i ] ^mmcommmm i fc«k*¥#flcji«iHii&o« 
[02] hi t*-r*»fr**iHi»t ±aa*s»f«-r 

-5fc£>©0T<&<5 o 
[0 3] *58M©*!fi»*lfcJ:S¥#fl£*flllHlttOtt 

[04] *mw<DnffiMm t 2\z£z>w&»7*ms*mj& 
[05] 3 c j:«ms$si«M 

[0 6] *X9i®|llK»tt4lzJ:«HfllSvSBO«A 

[07] *%w<DnMMm5\z£z>wmm*$2iW<DMi8. 

[0 8] #fPJ©*JSP«j6fCcfc3H&*^»e©*i£ 
0!l£;*T0T&£. 

[0 9] *3ewK«-&B«a«s«*«i»a-r4*tes>' 

5. 

[010] B 9 IC^ISS y U 3 >»i h 7 >-/X^ 
©Sjgl 8 © -« €r *T 0 X '* 3 . 

[011] a*©¥##*aigtt©*i««i**-r^ay 
[012] a*o*w#*«iaK<z)te©-«j««*w-ry 

[013] «W B «f8ic^j^^t^U'y!? 
[014] 013 K*T*l&**8«©H*<&*lJS0S«: 



(9) 

/<? 

[015] 01 3 £^t"$ll^gB£$tf&T5x— ^ 

[016] 013 K*T*ll*jSK««*J5KT£3£«re 

[017] a*©a[fl3l*S«©te©fll*«S:^-r^n 
y £0T?&5. 

[018] A*«^©E«iI3S*lttW-r4fc»©HTf* 
5. 

[^©IttBJ] 
io I NA, I NB, IN A^ff^ 
IN 6, IN 7, IN8 XtliQT 
UA, UB rL~<> h tsISS 
SD x-^ft^aiKlljHSS 

gd it&mmfcmmiE}® 
ary mmrv^ 

P I X Hi?? 
L A T 7 y ^IhISS 
AS y?- 
SL y-^ffi^ilg 
20 GL 

DAT &&ft*li£ 

ssp, gsp 

gps yui^f&iwg-ei 

SCK, GCK ZnyZm^ 

c l rn&^m 

CS «ffi)#S 

SW B^X-f-y^ (h7>vX^) 
VSH, VGH 
VSL, VGL JgJfeSST 
30 VGEN ^SlHlSS 

CTL *>T5>yi3B&, 3>haHH38 
SUB £4K 
COM 3t/«f 

1 0 1 ^7Xlt 

102 Msfy'Jnyii 

1 0 3, 1 0 3' ^Sy'Jnyfi 
104 y-MB»K 

i o 5 y- h«® 

106 nS!1S« 
-io 10 7 pSM 

108 y-h«* 

1 1 0 3>^i7 h*-^ 
1 1 1 &mmi® 



<ft §82000-171829 (P200O-171829A) 



(10) 



[HI] 



INA INB 



X JL JL 



UA UA 



UB UB 



UA 



UB 



UB 



UA UA 



UB 



UB 



T T T T T T 



[09] 



108' 



105 



10 0 



1 1 1 



1 1 0 



UA 




m 



x x io, -d 



11111 
IP 



UA 



UB 





















1 




I 


~ r 




i 


i 


T 



UB 



FT 



J 



108 



1 06 (107) 



106 (107) 



104 



[Tn> 



[02] 



L=U (R=Ro, C=C 0 ) 

(a) 



L=l_o/2 (R=Ro/2, C=Co/2) L=Lq/2 (R=Ro/2, C=Co/2) 

(b) 

[018] 
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[03] 



INA INB 



UA UA 



x 



UA 



UA 



n 



UA 



UA 



a ii iL ' ii ii 11 



UA 



UA 



UB 



UB 



UB 



UB 



UB 



UB 



TTTTTT 



UB 



UB 



TT 



[04] 

SSP SCK DAT 




<2p U^Sy Ic^J L^3h 

SL1 SL2 SL3 SL4 



GL1 GL2 GL3 GL4 



BEST AVAILABLE COPY 
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[06] 



[0 7] 





[010] 



[08] 




[014] 




. Ill 11 1 I 



-A 





MINI Yr 




l •& 

-h 



in 
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[011] 



INA INB 



111111 



UA 



UA 



UA 



UA UA 



UA 



3~ r 



UA 



UA 



















1 

UE 




11 

UE 




I 

UB 




UE 


• 


II 

UB 




I 

UB 





1 

UB 




11 

UB 



TTTTTT 



IT 



CHI 2] 



INA INB 
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SCK 
SSP 

DAT 



GCK 
GSP 
GPS 



Q 

O 



SU 



PIX 



PIX 



PIX 



(14) 



[013] 



SD 



SD+t 



PIX 



PIX 



mx 



SLU2 



PIX 



PIX 



PIX 



SU + 3 



PJX 



PDC 



PIX 



i 
i 



ARY 



[015] 



SCK 
SSP- 



LAT 




LAT 




LAT 




LAT 









N2 



N3 



N4 



DAT 



^LASIM 



yCAsnH 



/SI ^ S 1 /S2 n ^^*S2/S3 'T^'Sa /84^^84 
SL1 SL2 SL3 SL4 
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[016] 



GCK • 



LAT 




LAT 






—1 









GPS 




GL1 



GL2 



DAT 
GCK 

CTL *» 

QCK 



GSP 
GPS 



SD 



GD 



QLm 



PDC 



PDC 



SUB 



PDC 



PDC 



PDC 



PDC 



ART 



VGL 
VGH 



COM VSL VSH 

VGEN 
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(16) 

(72) fz>>\h, *r>ox (12) ^mm lut 

F*-A(##) 2H092 JA25 JA29 JA38 JA42 JA44 

JB13 JB23 JB32 JB38 JB51 

JB56 JB61 NA13 NA25 NA27 

NA29 PA06 

2H093 NA16 NA79 NCI 6 NC34 ND05 

ND09 NDIO ND15 ND32 ND34 

ND36 NE07 



